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Claims 

1. pressure transmitter in which a pressure signal 
corresponding to * *eaaured pressure is input *re» a pressure 
sensor and converted to an output signal corresponding to the 
abovp-aentioned Measured pressure oy signal processing in a 
signal processing section, characterised in that it is equipped 
with i- 6©*pariean ***** that eoapere* the ahove-»enticned output 



signal that was obtained from the above-mentioned signal 
processing section with a desired value and outputs that 
comparison result, a storage means that stores the pressure 
information according to this comparison result, and a display 
means that displays the contents of this storage means. 

Pressure transmitter of Claim 1/ characterized in that 
the pressure signal that was measured the previous time is used 
as the above-mentioned desired value, wherein a pressure ralue 
that is larger than the pressure value that was measured the 
previous time is used as the above-mentioned pressure 
information- 

3.. pressure transmitter of Claim 1, characterized in that 
the number of times that an excessively large pressure value that 
exceeds the measurement range of the above-mentioned pressure 
signal as the above-mentioned desired valua, and the number of 
times that %h» above-mentioned excessively large pressure signal 
used *s the above-mentioned procure information have ba*n 
applied td the above-uefttidned pressure Senfeer are taken as the 
total time the above-mentioned excessively large pressure signal 
has b*<%n applied. 

petal > ad explanation of t he invention 
Industrial application field 

The present invention relates to a pressure transmitter that 
measures a measured presaure from a pressure sensor, and converts 
It to an output signal corresponding t« this measured pressure * 
more specifically, it relates to an improved pressure transmitter 
whose service life can be predicted with a simple construction. 
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Almost all of the most recent pressure transmitters that 
convert the process parameter changes such as pressure are 
constructed with an electronic circuit that houses semiconductor 
elements/ and furthermore, there are demands for making smart 
pressure transmitters which contain a microprocessor. 

E^ace these miniaturized pressure transmitters are installed 
in the vicinity of pipes, tanks, and the like used in processing 
plants, they are exposed to extremes in humidity, temperature, 

vibra^on, end the like. 

Therefore, the pressure transmitters in which semiconductors 
are largely used and in which the electronic components bave been 
miniaturized and placed in high-density patterns are rapidly 
become* unusable as environmental conditions become mor* severe. 
Bec*u«* of this* an Understanding ot the environmental conditions 
in which these pressure transmitter* are instated **** become an 
important requirement from the standpoint of advancing the design 
reliability of the pressure transmitters. 

?aerafore, the present situation is that, until now, the 
prftesY.'cos and th« like that vsr* assumed beforehand were 
estitt'.ied, and the pressure wwailtt** is designed by salting 
the ew/ironmehtal tolerance conditions for the pressure 
transi-iitter empirically by referencing historical data. 

However, in this type of data collection method usee: until 
now, «ata corresponding to th» changes in environmental 
eonaiUons, th* ehUg** i* «/***m*M toUtine* »f t»e 
circuit components, the spfteifJW environmental conditions in the 
process converter that is installed, and the like, cahnbt be 
obtained. Also, in the event that an accident occurred due to the 
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installation environment of the pressure transmitter, the data 
for th« environmental conditions corresponding to this accident 
could not be accurately obtained, and there was the problem that 
aceideat cour-termeasures were extremely difficult tc determine. 

Thus, in order to solve this problem, there is the "Data 
Collection Method for a Process Converter" that was proposed, 
that j« similar to the present invention, by the applicants for 
this .^plication, as the Japanese Kokai Patent Application No. 
Sho 64 I1&89) -66517. Below, an outline of the present invention is 
explained with reference to Figure 5. 

The method shown in Figure 5 shows one example for the case 
in whish an environment*! sensor is housed in a pressure 
difference converter, which measure* the pressure difference at 
an orifice, which is attached to the piping for the purpose of 
measuring the flow volume, which is & process variable in the 
piping . 

.10) is an capacitive pressure difference sensor, and this 
pressors difference sensor (io) is comprised of variable 
capacitors id, d> whose capacitance* change due to the movement 
of a i?oving electrode between a pair of fixed opposing 
elect:.. >aes. A displacement due to a pressure difference taat is 
applied to the movable electrod* is converted fco * corresponding 
change in the capacitance of the variable «5Ap*cits«s (C t > c,) ot 
the pressure difference sense* (10), and Is further c6nv*«;t#d tc 
a dut;- signal (D) at the capacitance/ duty converter (11) - Then, 
this converted duty signal (D) is output to the processor (12) . 

Shis processor (12) is connected to the address decoder (13) 
that interprets the addredo of the memory, the K&PROKi U4) ©r 
electrically erasable programmable road-only memory, BftWtf (3=5) 
or erasable programmable read-only memory, and the LCD driver 
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(17) that drives the liquid-crystal display (IS) by means of the 
control bus (18), the data bus (19), and the address bus -20), 
and the timing pulse from tne liquid-crystal oscillator Ul) is 
also ijvput. 

(T-2) is a temperature sensor, (23) a humidity sensor, (24) a 
vibration sensor, and these function together as the environment 
sensor (25), and recognize the temperature, humidity, vibration, 
etc. t-tat are the environmental variables for specific el aaents 
the process converter or the environment. Each environmental 
variable from this environmental sensor (2S) is converter into a 
digitaj. signal with the analog/digital converter (26) and input 
to the processor (12) , the addresses are interpreted by means of 
the address decoder (13> based on the control of the processor 
(12) , and stored via the data bus (19) at the prescribed ?nemory 
region of the lU) , the SPftOM (15), or the like. 

*i for thia environmental data, various retired pro -eS«**> 
are performed by the processor {12); for exaiaple, 

(1) Assessment of the maximum temperature, minimum temperature, 
maximum numldity, minimum humidity, highest vibrational 
frequency, lowest vibrational frequency, greatest acceleration, 
and !«•<*•»« vibrational frequency (sic/ least acceleration. I in ©he 
day, 

(2) After the process converter for this data is installed, 
recording of historical data, 

(2) [*ie; 13) J Calculation of the accumulated time of these 
variables, and similar processes. 

:a*o, when the environmental condition* exceed the specified 
range, alobg with writing the necessary corresponding data in the 
prescribed memory regions of the EEPRQM (14), the EPROM (15), and 
the like, it can output an alarm. 
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Also, the processor (12) changes the pulse width signal (Pw) 
corresponding to the displacement of the pressure difference 
sensor (10) by using the duty signal (D) from the 
capacitance/duty converter (11) and outputs it to the output 
circui'C (27), and devises an improvement in the precision of the 
duty s. : .gnal (D) by using the environmental variables as 
compensation date for the fluctuations of the environmental 
conditions in response to requirements/ and outputs it to the 
output circuit (27) . 

The output circuit (27), by using the current signal (Ii) 
that was transmitted to the process converter (B) side from the 
external voltage supply (£) that is provided on the receiving 
terminal (A) aide by means of the receiving resistor (RO , 
terminal* (fi> T g t , transmieeien lines U*,l»>. and terminals 
(Ti*/ TsM, respectively, along with forming the power supply 
circuit for the process converter (S) , converts the pulse width 
signal (Pw) corresponding to the flow volume that was detected at 
the poseur* difference sensor U0> into the current signal (Is.) 
and sends tz €6 *he Jfeeeiviftg resistor" («*) . 

Msi>/ th« nand*h»ld terminal (2&) , which coremunicfetert with 
the pvoeess converter (B) in response to requirements, is made so 
that jt cab be connected to the transmission lines (li, 1. ) - 

Vnie hand-held terminal (29) accesses the processor (12) by 
means ot the tr*n*»ieeion lihes (1;, 1*). the output circuit 
(27), and the eowaunieatione interface <26i, and has functions, 
such as setting the apan of the prdcees converter (B) , and 
reading out the environmental variables that are stored in the 
BEPROK (14) and BFROM (15) , If necessary, it may also have the 
function of sending current figaftl Xj..- 
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The flow volume signal that is detected by the receiver 
resistor (Rl) is received at the receiving device (28), and is 
used for flow volume control and the like. 

Also, the data, such as the environmental variables il»at are 
transmitted by means of the communications interface (30) and the 
output circuit (27), is transmitted depending on the requvremants 
at eac.U end of the receiving resistor (fc*.) , and at this time, 
these 'lata are received at the receive device (28) such a-i a 
computer, and can also be used as information that conduces tbe 
data analysis in response to requirements. 

Problems to be solved by the invention 

However, if this type of environmental data collection 
method is used, for example, since it is a construction that 
separately installs other seftaors besides the pressure difference 
ieKfle* aftd t&e UKe, «*e ftVMfcl* aiie «ie %*attsAi*tft* 
iftsO'e, ftftd feWil ere U* iiefeieme She IVkMtitfiiltM 

becomes difficult *ftd the eost also rises. 

Means <:o solve the problems 

' -iius, in the present invention, it ahs been observed that 
the service life of pressure, transmitters that are frequently 
used in plants is dependent on the large pressures that »re 
applied and the device of the present invention is made e* this 
service life can be predicted with a simple construction by using 
a pressure signal that is output fs©» the pressure sense* without 
providing a separate sensor. 
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The pressure transmitter in which a pressure signal 
corresponding to a measured pressure is input from a pressure 
sunsox and converted to an output signal corresponding to the 
above-mentioned measured pressure by signal processing in a 
signal processing section is equipped with a comparison means 
that compares the above-mentioned output signal that was obtained 
from t;%e above-mentioned signal processing section with a desired 
value .and outputs that comparison result, a storage means that 
stores the pressure information according to this comparison 
result, and a display means that displays the contents of this 
storage means - 

Function 

The output signal that is obtained by the signal processing 
section i*» compared with a desired value by aeane at a ccaparlson 
means/ €ne comp&rieon result id output, pressure irtSortoAtioo i* 
stored in the storage aeatt* based on the comparison resuiw and 
the pressure information in this storage means is displayed by 
the display means. 

Application examples 



fctelow, a concrete explanation is given in regard to 
application examples of the present invention by using the 
figures. Fiaur* 1 is a block diagram showing the construction of 
one applicatidn example at she present invention. 

(31) is a pressure sensor, and the measured pressure is 
converted into a corresponding pressure signal. The converted 
pressure signal is amplified by the pre-awp (32), this amplified 
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signal is converted into a digital signal with the analog/digital 
converter (A/D converter) (33) , and output to the microprocessor 
section (34) . 

In this microprocessor section (34)/ besides the processor 
(34P)/ there is a read-only memory (ROM) (3S) which contains 
various calculating programs that are necessary for signal, 
processing and the like for the purpose of converting the digital 
signaj that is output from the analog/ digital converter (.-3) into 
a corresponding output signal. The output signal that is 
calculated by means of this calculating program under the control 
of this processor is output to the digital/analog converting 
section (36) . This digital/ analog converting section (36) 
converts this output into an analog current signal (la) or the 
like, and this converted analog signal do)/ for example, is 
transmitted by two Sgansmissien lines as a current signal of 4 to 
26 XnAt etfi. 

1 37) is a comparison and calculating section, and has a 
memory area (37M) for the purpose of temporarily storing iata, 
and tjfKtete* companion *nd «aiOUl»ti«?ne by comparing th«« data 
that is «^6d in t&e raftd9»«»<?e«a* memory (WW <3&> by **an* of 
the «e.*pa*i&eft And OttiaalfttlAf pVeftf** that ie stored 4h ;he 
read-cAly memory <35) UhOer the control of the processor -n the 
micro)?- rocessor section (34) . 

,'S8) is a random-access memory that stores the calculation 
result* of the comparison calculating" section. These 
calculation **6Ulfcfl >r* dieplayea ©ft the display device iW) that 
is obstructed of an LCD or the like, end the content* that ete 
stored in the random-access memory (38) are set to zero or 
initialized by resetting via switch (40). 
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Next/ an explanation is given in regard to the operations of 
the application example that is constructed as above by using the 
flow ci>art shown in Figure 2. 

The digital pressure data (x a ) that was calculated at the 
processor (34F) of the microprocessor section (34) is stated in 
the prescribed area it*) of the memory area (37M) of the 
coxnpar..son and calculating section (37) at each prescribed 
interval, on the other hand/ the pressure data <yi) from tae 
previous time that is stored in the prescribed area <C») of the 
random-access memory (38) is shifted to the prescribed arta (B,) 
of the memory area (37M) . 

There"/ the processor (34P) compares the sire of the treasure 
date and (yi) that is fitdre4 in thas© areas and «'Bt) 

eecordxng to the edmparisen operations program that is stored ih 
the re^d-only memory (3S) , when the pressure data <x») th*S is 
the newest data is the largest, the pressure data stored in the 
area ICi) of the random- access memory (38) is refreshed, tae 
count U restarted by reeetfciA* the time*/ and when the 
prescribed, time is reached, the pressure data (x x ) is again 
acquired from the memory area (A t > by means of the procee&or 
(34P) , Also, in regard to the pressure data (y»), when the output 
dat* ui) is the smaller, the timer 1* Mediately reset. 

Tne pressure data is refreshed every prescribed time by v 
repeat tha above operations, and as a result, the preseure 
data t:>at is fltered in the area (C) oe the random-access memory 
(3B) is always displayed on the display device (39) as the 

maximum pressure. 

Therefore, the maximum pressure from the pressure values 
that have been applied to the pressure sensor up to the |>*e*ent 
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time remains as the historical data for the purpose of assessing 
the service life of the sensor. 

Figure 3 is a blocJc diagram showing the construction of 
another application example of the present invention. 

T:»is is the same as the construction shown in Figure 1 from 
the pressure sensor (3D to the analog/digital converter .33). 
The digital signal that is the output of the analog/ digital 
converter (33) is input to the microprocessor (41) - In this 
microprocessor (41), a maximum pressure value of (REF) that 
exceeds the range of the measured pressures is set beforehand as 

a desired value. 

A* for the digital comparator (42) , this maximum pressure 
value (REF) ie applied to its inverting input terminal ( - ) , and 
the pressure signal (OUT) that is the signal that was processed 
at the microprocessor (41) is applied to its noninverting input 
tftmini. i I * ) > respectively- and she magnitude- of the pressure 
«id»<a (QtiTl *Bd She *»it*e* pressure value (WCf) are detected. 

•finis GcwbpSSSteZ 4««i*»fc <col +* output to the Clock terminals 
(CLK) os the counters (43, 44) and the enable terminal (EM of 
the colters (43, 44) . The counter (43) counts the number of 
cimes .*n excessively large pressure has been applied, anc the 
count*? (44) courts the accumulated time that the excessi -ely 
large oressur* had bean applied. A cleat signal (CLK) 
{CLR) ) from the microprocessor (41) is applied to the cle** 
<-end»*ls (CLK) [sic,- (CLR) } of the counters (43, 44). Also, the 
clock signal (CLK) is applied to tne clock terminal (CLK) of the 
counter (44) . The respective count values (CTi) and (CT,) are 
output to the «ndoa-aeees>5 *eftCtry (45) **e» the output terminals 
(Q) oi the counters (43) and (44) . 
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As for the random-access memory (45), writing, reading, etc. 
are controlled by means of a control signal (CNT) from the 
microprocessor (41), and its address designations are done by 
neaas of the address signal (ADD) . The date that is written is 
read out by means of the microprocessor (41) as the readout data 
(RDD) , and the excessively large pressure, the accumulated time 
it has been applied, and the like, are displayed on the display 
device (46) that is constructed from an LCD or the like. 

The operation of the application example that is constructed 
as described above will be explained below with reference to the 
waveform diagram© shown in Figure 4. 

F„rst, the clear signal (CLK) (sic; (CLK) ] is output from 
the microprocessor (41) , and the contents of the counters (43, 
44) arc- cleared. 

After this, the digital comparator (42) compares the 
pressure signal (OUT) , and the large pressure value (I*F) , and 
when OT/T > RKF i* established, a comparator output (CO) of a high 
level "H" is output, and when it is the opposite case, low level 
-L- is output. ,ln other words, the high-level "H" shown i» Figure 
4(A) indicates that an ex«es*iv«J,y ierg* pressure is appii»<4. 

Via Auntie* U3> is eyftwhreniied wi** tshe tie* of fch* 
compart* wtpttt **» * lew-level U rt to a high-Uvi.i "H* 

and ri -es to a high-level "H, * and after the next comparator 
signal (CO) has gone low, due to the fact that it rises tc the 
high-level "H, " the minimum output of the counter (43) becomes 
the low-level (Figure ««rt>. Therafeife, the counter 143) 
counts the number df time* the exeasslvely large pressure is 

applied. I 

On the other .hand, due to the fact that the comparator 
output (CO) has risen to a high-level "H," (Figure 4a), the 
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counter (44) becomes enabled, and synchronized with the rise of 
the clock signal (CLK) shown in Figure 4(C), it counts at every 
rise a.«, long as the excessively, large pressure is applied- 
Therefore, the counter (44) counts the time that the excessively 
large pressure is applied. The count values (CTi) and (CT 2 ) of 
these counters (43, 44) are output to the random-access memory 
(45) ax.d stored. The stored count values (CT X ) and (CT a ) aie read 
out a* she readout data (HDD) by means of the control signal from 
the microprocessor (41), and the excessively large pressure and 
the accumulated time it has been applied are displayed on the 
display device (46) . 

lii the application example shown in Figure 3, the time that 
the excessively large pressure wa» applied was measured as the 
accumulated time, but the number of times that the excessively 
large pressure is applied can also be detected by means of 
inputting the comparison signal (CO) from the digital comparator 
(42) to the microprocessor (41; and writing the contents of the 
counts'; (44) into the randcm-acCess memory (45) each time iihe 
compare to* ei$n*i (Cd) ahangee **«» * nigh-isvei -h" to a 
low-level 

Er. oh ox the application examples above can be realize d with 
a cons' ruction that makes the overall construction either 
hardwa. e-basad or software-based, are tdguired. 

A. so, a communications means, as is shown in figure can 
also be added to the present invention. 

Effect of the invention 

As was explained in detail above along with the application 
example, according to the present inver.Eien, Since i* is *sde s& 
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as to make the proscribed comparisons and judgments by using 
pressure signals and a desired value without requiring the 
separate provision of environmental sensors and the like/ 
historical data by which its own service life can be estimated 
can be ensured at low cost with a simple construction, and It is 
suitable for Improving the maintenance. 

Brief description of the figures 

Figure 1 is a block diagram showing the construction of an 
applies-. ion example of the present invention. Figure 2 is a 
wavet'o£if< 3ia£?a» fcxpiaining Che operation 6£ Che application 
example shown in Figure i, Figure 3 is a block diagram thowlntf 
another application example of the present invention, Figure 4 is 
s waveform diagram explaining the operations of the application 
example shown in Figure 3, and Figure S is a block diagram 
showiaq the data eellestisn fiiefcfcdd So* a process convene* et nhe 
prios" est. 
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29- Hand-held terminal 

30 . Communications interface 

31 . pressure sensor 
34 . Microprocessor 

37 * Comparison and calculating section 

36 . Random-access memory 

3£ . Display device 

43 , Microprocessor 
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Figure 5 

Key: 10 Pressure difference sensor 
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12 processor 
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